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[4, Chap 3] KuramotO-Sivashinsky (KS)
$\partial_{\tau}H+H\partial_{\xi}H+\alpha\partial_{\xi}^{2}H+\beta\partial_{\xi}^{4}H=0$ (1)
$\alpha$ $\beta$ $H=H(\xi,\tau)$
$(\xi, \tau)$ $(x, t)$
$\mathrm{K}\mathrm{S}$ (1) ( ) : $H=H_{0}+\hat{H}\exp[i(k\xi-\omega\tau)]$
(1) $\hat{H}$ 2 $k$
$\omega=\omega_{\mathrm{r}}+i\omega_{\mathrm{i}}$ ; $\omega_{\mathrm{r}}=H_{0}k$ , $\omega_{\mathrm{i}}=\alpha k^{2}-\beta k^{4}$ (2)








$\partial_{\tau}\int\frac{H^{2}}{2}d\xi=$ a $\int(\partial_{\xi}H)^{2}d\xi-\beta\int(\partial_{\xi}^{2}H)^{2}d\xi$ (4)
$H^{2}/2$ $\alpha$
$\beta$
(1) 4 (dissipation) $H^{2}/2$
(4) 1 2
4 \searrow
(1) T (1) (3) 4
$\overline{1\text{ }(3)\text{ }\mathrm{a}\mathrm{e}|^{\vee}.}$Benney $:\mathrm{f}\mathrm{f}\mathrm{a}\mathrm{e}\text{ }\mathrm{f}\mathrm{f}\theta_{\sim}^{\vee}.\text{ }\overline{\mathrm{t}}\overline{\text{ }6}-------$ $[5]_{\text{ }}$ Benney (10)




(Nusselt ) ,. (1) 4









Benney-Kawahara (3) $\mathrm{K}\mathrm{d}\mathrm{V}$ ($\omega_{\mathrm{i}}$ )
[5, \S 5.2] ( )
2 (4) $H^{2}/2$ $\mathrm{K}\mathrm{d}\mathrm{V}$ 2
$\mathrm{a}_{\text{ }}$ (4) $\beta$
$\mathrm{K}\mathrm{d}\mathrm{V}$ ( )











Landau &Lifshitz [6, p.63] $\mathrm{T}$ $x$
$z$ $\alpha$ 3
$\mathrm{g}=$ ($\mathrm{g}\mathrm{s}$ in $\alpha$) $\mathrm{e}_{x}$ –(gcos $\alpha$ ) $\mathrm{e}_{z}$
$a$ $g$ , $\nu=\tilde{\mu}/\rho$ , $\sigma/\rho$
3 ( $\rho$ )
$K= \frac{\sigma}{\rho g}(\frac{\mathit{9}}{\nu^{2}})^{2/3}$ (6)
(Kapitza ) 4
$h=h_{0}$ (Nusselt )
$\mathrm{u}=U_{\mathrm{N}}\{\frac{2z}{h_{0}}-(\frac{z}{h_{0}})^{2}\}$ , $U_{\mathrm{N}}= \frac{g_{l}h_{0}^{2}}{2\nu}$ , $\mathit{9}oe=g\mathrm{s}$in $\alpha$ (7)
2





4Chang&Demekhin [4] (2.24) $\gamma$
27
$h_{0}$ Reynolds $R$
$(R, K)$ $(R, W)$ :
$R= \frac{U_{\mathrm{N}}h_{0}}{\nu}=\frac{(g\sin\alpha)h_{0}^{3}}{2\nu^{2}}\wedge$. $W= \frac{\sigma h_{0}^{-1}}{\rho g_{l}h_{0}}=\frac{\sigma}{(\rho g\sin\alpha)h_{0}^{2}}$ (8)
$W$ Weber $\sigma$ 5
$\mathcal{K}=\rho \mathrm{u}^{2}/2$
$\partial_{t}\mathcal{K}+$ div $[(\mathcal{K}+p)\mathrm{u}-\nu\nabla \mathcal{K}]=\rho \mathrm{g}\cdot \mathrm{u}-\tilde{\mu}(|\nabla u|^{2}+|\nabla w|^{2})$ (9)
( $\mathrm{u}=u\mathrm{e}_{x}+w\mathrm{e}_{z}=(u\rangle 0$, $w$ ) ) 1
2 $\mathrm{K}\mathrm{S}$ (4)
(4) (9)
1 2 Nusselt (7)
2.2























5 (6) (8) $W\sim KR^{-2/3}$ $W$
6
28
$\mathrm{F}=0$ $\mathrm{t}=5$ $\mathrm{t}=10$ $\mathrm{t}=15$ $\mathrm{t}=20$
$\hat{\mathrm{g}}^{\mathrm{I}}q_{\llcorner-[_{1}^{-}1}\circ \mathrm{t}\mathrm{o}_{1}^{1}‘ \mathrm{r}^{1}\mathrm{o}_{1}\ulcorner-||||||||\mathrm{i}^{\mathrm{I}}||||||||0_{\mathrm{I}}\iota_{\mathrm{I}}-|||||||||||||||||||||||||||$







$\mathrm{K}\mathrm{d}\mathrm{V}$ . $\mathrm{B}\mathrm{B}\mathrm{M}$ .Bousinesq
[16] Benney-Kawahara
(3) $\mathrm{K}\mathrm{d}\mathrm{V}$ Nusselt (7)
$(Rarrow 0)$ $(\alpha=\pi/2)$
BBM (5) 7 3
3.2
$(a=\pi/2)$ Benney-Gjevik (10) $h=$











$h_{0}=5$ mm Reynolds $R=0.02$






$th+\partial_{x}$ $( \frac{2}{3}h^{3}+\frac{2}{3}Wh^{3}\partial_{l}^{3}h)=0$ (12)
[17] 8 (12) 4 Burgers
$h=1+\eta$ $\mathrm{K}\mathrm{S}$ (1) $\alpha=0$
(10) (12) $W=0$




$\cot\alphaarrow 0$ $W_{\sim}<1$ (11)
$\mu(\sim\partial_{x})<<1$ , $|\eta|\sim<\mu$
(11) $\}\mathrm{h}$
$\iota\eta+\partial_{x}$ $[ \frac{2}{3}(1+\eta)^{3}]-\partial_{x}^{2}\partial_{\ell}\eta=0$ (14)




BBM (14) BBM (5) 3
(14)
t\eta +\partial xQ $=0$ , $Q= \frac{2}{3}(1+\eta)^{3}-\partial_{x}\partial_{t}\eta$ (15)
9 2 (14) $h(=1+\eta)$
$t$









$th+\partial_{x}$ $[F(h)-\partial_{x}\partial_{t}h]=0$ ( 18)
(18) 3
(14) (18) (13) (13)
( $h^{n}$ )





$\mathcal{K}$ (9) $\dot{\text{ }}$
$\mathrm{A}\backslash \text{ }$ (9)
BBM (14)
( ) BBM
$\mathrm{A}.\mathrm{a}\dot{\mathrm{B}}>[]^{}.$. $\dot{\mathrm{R}}^{i}\mathrm{X}^{\nu}.\supset \text{ }$. $\mathrm{A}.\mathrm{a}\dot{\text{ }}$ i‘
Lagrangian
$\mathrm{u}=$ $(u, 0,w)$ $v$
$\overline{u}$ $\overline{u}$
$\partial_{t}h+\partial_{x}(h\overline{u})=0$ , $\overline{u}=\frac{1}{h}\int$0h $udz$ (19)
$\mathrm{u}$ Laplace $h$(x, $t$ ) $\overline{u}(x, t)$
Lagrangian
$\mathcal{L}=\mathcal{L}$(x, $t$ ) $= \frac{1}{2}\rho\int_{0}^{h}\mathrm{u}^{2}dz-\rho$g1$hzdz= \frac{1}{2}\rho$h $( \overline{u}^{2}+\frac{1}{3}(\partial_{t}h)^{2})-\frac{1}{2}\rho$gh2 (20)
(19) , “ ” $a=a$(x, $t$) $10_{\backslash }h$ $\overline{v}$
$h=( \frac{\partial a}{\partial x})_{t}=\frac{\partial a(x,t)}{\partial x}$ , $\overline{u}=(\frac{\partial x}{\partial t})_{a}=\frac{\partial x(a,t)}{\partial t}$ (21)
Lagrangian (.20) $a$






$\underline{\mathrm{S}\mathrm{t}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{s}\text{ }\mathrm{B}_{1}\text{ }(14)\text{ }\infty \mathrm{f}\mathrm{f}\mathrm{l}\text{ }1_{\vee}}$- : $x$
lOMiles [16] Boussinesq $\sigma$ $a$
31
$Rarrow 0$ ( Stokes ) (7) $h_{0}$
$h=h$(x, $t$) ( Nusselt ) $p\simeq p_{\mathrm{a}\mathrm{t}\mathrm{m}}=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}$.
Lagrangian
BBM (14) Lagrangian









$\ell 3=\frac{\nu^{2}}{g}$ $(R= \frac{h^{3}}{2l_{\mathrm{v}}^{3}})$ ; $\ell_{\mathrm{s}}^{2}=\frac{\sigma}{\rho g}$ $(K= \frac{f_{\mathrm{s}\mathrm{s}}^{2}}{\ell_{\mathrm{v}}})$ (24)
(H20) $\ell_{\mathrm{v}}=0.05\mathrm{m}\mathrm{m},$ $\ell_{\mathrm{s}}=2.7\mathrm{m}\mathrm{m}$ $\ell_{\mathrm{v}}\ll\ell_{\epsilon}$ Kapitza
$K=\ell_{\mathrm{s}}^{2}/\ell_{\mathrm{v}}^{2}=3000$ 1




( Kapitza ) $\lambda$ $f_{8}<h\ll\lambda<\ell_{\mathrm{v}}$
5.2
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